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Abstract 
Following a growing literature we test, in this paper, the two alternative hypotheses of 
self selection and learning by exporting across different Italian manufacturing firms. 
Using matched sampling techniques, we estimate whether new export-oriented firms 
are more efficient than domestically-oriented firms on the basis of three Italian 
representative Surveys of manufacturing firms covering consecutive triennial periods 
(1995-2003). Our findings indicate that export entrants improve their productivity in 
the first period after entry. This occurs for both total factor productivity (TFP) and 
labour productivity growth rates. These results are consistent with those found in the 
existing literature for many countries. The only lasting significant effect that we find 
among the different measures of performances is that new exporters earn higher profits 
than their domestic counterparts. 
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Introduction 
  The literature on the relationship between productivity growth and international trade 
is very large and has seen a renewed impulse in recent years with the appearance of models 
of endogenous growth, which suggest that economies benefit from their international 
openness through enhanced income growth. According to this literature the interaction of 
country openness and growth comes mainly through technology diffusions and spillovers 
generated by improvement in knowledge in trade-partner countries. The access through 
international trade to a wide variety of intermediate goods and new final products helps 
increase productivity and fosters economic growth (Grossman and Helpman [1991]) The 
macroeconomic empirical results, however, are contentious and the econometric link has 
proved to be not always robust. The alternative to test the prediction that exports enhance 
productivity growth has been the shift from macro to microeconomic evidence at plant or 
firm levels. The perspective for single firms of going in international markets is in 
accordance with endogenous growth theoretical predictions: exporting firms, being 
exposed to new knowledge and technology in the global market, could take advantage 
from this exposure through substantial learning processes that may improve their 
performances.  
    On this ground, there is a large body of empirical evidence − known as “the 
microeconomics of international firm activity (Wagner, 2008, p. 591) − that show a 
positive correlation between firm productivity and export propensity. However, also in this 
context, no firm conclusions have been achieved either on the learning mechanism that 
occurs after engaging in trade or on the long-lived effects of learning by exporting. The 
most obvious productivity channels highlighted in this literature are akin to the ones 
identified in the macro–growth studies (technology transfer, more intense competition and 
scale effects), though the specific mechanisms that boost productivity may differ across   3
firms and sectors. In particular, firms entering into the export market gain new knowledge 
and technical practice from their competitors. Likewise, customers and demand conditions 
may lead to improved firm productivity as firms are forced to conform to higher standard 
of quality (De Loecker [2007]). On the theoretical ground these arguments have been 
referred to as the learning by exporting hypothesis (LBEH, henceforth). 
  However, the positive association between exports and productivity is compatible 
also with an alternative prediction suggested in the literature on international trade with 
heterogeneous firms. It is argued that the casual link between exporting and productivity is 
driven by self selection of the most productive firms, which to enter the export market have 
to cope with a range of extra fixed (sunk) and variable costs. In the most recent theoretical 
models, the common finding is that in equilibrium more efficient firms select into 
exporting while the less efficient serve only the internal market (Bernard et al. [2003], Das 
et al. [2001], Melitz [2003]). Therefore, the productivity-increase precedes firm’s entry 
into the export market. 
  In light of the arguments above, and although both mechanisms are likely, empirical 
studies have been more supportive of the self selection hypothesis (Roberts and Tybout 
[1997], Lach and Tybout [1998], Clerides et al. [1998], Bernard and Jensen [1999, 2004], 
Greenaway et al. [2005], Delgado et al. [2002], Greenaway and Kneller [2007b, 2008], 
SGEP [2008]). To a lesser extent, there are studies that do find evidence consistent with 
the LBEH according to which firms improve productivity dynamics after they start 
exporting either in developing or developed countries [Kraay [1999], Girma et al [2004], 
Baldwin and Gu [2003] Isgut and Fernandes [2007], Farinas and Marcos (2007), Crespi et 
al. [2008], Serti and Tomasi [2008]) 
1. The conventional approach to test the hypothesis is 
to analyse firm’s performance measures such as labour productivity, total factor 
                                                 
1 Exhaustive reviews of the evidence on both the two hypotheses are Wagner (2007), Greenaway and Kneller 
(2007a). 
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productivity, average costs and the like. By summarising the empirical literature reviewed 
by Wagner (2007), among the 54 studies covering 34 countries, the causal link from 
exporting to productivity (LBEH) has been confirmed in almost 26 studies
2. 
  The purpose of this work is to examine to what extent Italian firms learn from 
exporting and if this process is long-lived. Italy serves as an interesting case study for the 
significant number of exporters and the high average export intensity of its manufacturing 
firms. 
  Evidence on LBEH is already available for Italy but it is still a few. For Germany, 
for example, the LBEH has been tested seven times, for UK eight times and, to a lesser 
extent, the same has happened for many other countries (Spain, USA, Japan, and Taiwan). 
  For Italy, the paper most cited in the literature is that of Castellani (2002). The author 
uses cross section econometrics and distinguishes between export status of the firm and 
export intensity, measured by the share of export to total sales. By using the latter measure, 
the main outcome of the paper is that the process of learning exists for firms with high 
export intensity and is associated with an improvement in the level of productivity but not 
in its growth rate.  
  Our results do not contrast with this previous finding but identifies a growth 
productivity effect for exporters independently from their export intensity. By further 
exploring the linkage between export status and ex-post productivity, our work offers some 
advantages. Firstly, by using up-to-date waves of the same data set, that cover three 
subsequent periods relative to Castellani’s paper, enables us to individuate and to follow 
through a longer time span the performance of firms that enter into the export market for 
                                                 
2 The studies that found LBE effects should be distinguished by country and years analysed, level or growth 
effects after entry, duration of such effects. However LBE effects have been found for USA, some European 
countries excluded Germany, most Asian countries (Taiwan, Korea and Japan, Latin America Countries, 
transition economies (Slovenia) some African Countries. For details see Wagner (2007) and the more recent  
meta analysis of Martin et al. (2009).    5
the first time
3. Secondly, we apply matching techniques which allow us to detect the causal 
effect between entrance in the export market and  firm productivity
4. Since from the 
literature we know that exporting firms perform better than non-exporters, a better 
understanding of the process can be obtained if we look at switching firms, that is those 
firms that become new exporters. Thirdly, we investigate additional economic performance 
differences by assessing the impact of exporting not only on productivity but also on gross 
firm profits per employee. As evidenced by Das et al (2007), a firm may benefit from its 
export activity by increasing export profits rather than by achieving higher productivity. 
We use firm level data to compare productivity and profitability measures across new 
exporters and non-exporters and consistently find that the former out-perform the latter. 
  The remaining of the paper is organised as follows. In Section 2 we discuss the data 
set by implementing some preliminary statistical analysis on the entire sample of firms. 
The evidence includes estimation of export premia, after controlling for some firm 
characteristics. In Section 3 we outline the econometric framework and the estimation 
procedures. As said at the outset, we use sample-matching techniques to test the learning-
by-exporting hypothesis. In section 4 we report our main findings. Our evidence is that 
exporting firms become more productive in the first period they have started exporting but 
the effect disappears in the second period. The last section concludes.   
 
2.  Data  Sources and Preliminary Analysis 
Description of the Data set   
The empirical investigation uses data collected in regular surveys by the banking 
group Unicredit-Capitalia. Descriptive analysis of Italian firms in these surveys is 
                                                 
3 The paper by Castellani (2002) covers the first two waves of the same Survey (by Medio Credito Centrale, 
now Unicredit-Capitalia for the periods 1989-1991 and 1992-1994. Our paper covers the subsequent surveys 
from 1995 to 2003. 
4 Indeed, also the recent work by Serti and Tomasi (2008) refers to Italian manufacturing and uses matching 
techniques. Their paper uses a different data set (from Istat) which covers the period 1989-1997.    6
widespread and discussed widely in many papers (see Castellani, 2002). The data set we 
use is based on the latest three waves of the three-year survey on manufacturing firms that 
covers the periods 1995-1997, 1998-2000, and 2001-2003. The data set covers all sectors 
in the economy and reports, through stratified samples on geographical areas, industries, 
and sectors, several characteristic of the selected unit surveyed, such as balance sheet 
values at annual frequency (from 1995 to 2003), as well as indicators capturing size, 
economic performance, physical capital, investment in physical capital and R&D, product 
and process innovations, different internationalisation strategies, company organization, 
etc. For exports the data set provides export intensity of the firms (percentage of exports on 
total sales) and export status only for the last year of each survey
5. Unfortunately, export 
intensity is not available for the period 1998-2000 and, hence, our analysis focuses on 
export participation only and its impact on productivity. The Appendix provides details on 
data construction and deflation procedures adopted in the paper. 
We omit observations reporting missing values for the variables used to estimate total 
factor productivity (TFP) as well as observations, which reveal a missing or negative value 
added for more than two years over each three-year-wave. The entire sample is composed 
of almost 5000 firms and we chose those firms answering all survey waves. According to 
the analysis performed the number of firms will vary as will be described in the subsequent 
sections. 
This section provides some basic descriptive evidence on performance differences 
between exporting and non-exporting firms. Table 1 reports information on firm 
characteristics in the different periods analysed.  
 
                                                 
5 In the internationalization part of the survey, firms answer at the following questions: 1) has the firm 
exported all or part of its output in the last year of the survey? 2) What is for each firm the percentage of its 
exports on total sales? Firms are asked to indicate the geographical area of destination in terms of percentage 
of exports on total sales. The nine geographical areas are: EU (15), New Entrants in the EU in 2004, Russia 
and other EU countries, Africa, Asia, China, Usa-Canada and Mexico, Latin America, Australia.   7
Table 1. - Descriptive statistics of export participation of Italian firms by period, 
localization and sectors (%) 
 
  1995-1997 1998-2000 2001-2003 
Number of total 
firms 
4497 4680 4289 
Share of 
exporters  






























































Source: Authors’ calculation from the Unicredit-Capitalia dataset. 
Figures refer to the whole sample. 
 
There is a wide variation across sectors in the propensity for firm to export. Nearly 
50% of firms in the traditional sector are engaged in exporting. It includes textiles, 
wearing, leather products and footwear, wood products, etc. all pertaining to “Made in 
Italy” landmark industries. As regarding firms distinguished by the other Pavitt sectors, it 
grows the role of the specialized sectors (to which belongs the mechanical sector), while, 
clearly, emerges the minor weight of the science-based sector, which is very distant from 
the percentage of firms that pertains to the other sectors. However, we can notice that the 
number of firms that have become exporters in the science based sector is more than 
doubled in the period under analysis. Obviously, there is also a wide variation across 
regions. Nearly 70% of the exporting firms are located in the North. However, from the 
table, by comparing different periods, we can notice some timid changing in the   8
geographic structure of the Italian manufacturing sector. Besides the increased role of 
exporting firms of the North Eastern regions, it is noteworthy the increase in the 
percentage of firms of the Southern ones, even if they still remain at a low 13 % of total 
exporters in our sample
6. 
If we compare the total sales and TFP kernel densities of exporters and non-exporters 
for the three periods under analysis, it is straightforward to show that exporting firms 
dominate non-exporters over these economic indicators (see Appendix C). 
It is instructive, however, to visually examine in Figures 1, 2 and 3 distinguishing 
trajectories of productivity among firms with different trade strategies of 
internationalisation.  
 




















It is evident from the graph that, on average, currently exporters display a better 
performance than non-exporters in labour productivity measured as the ratio of value 
added over the number of employees. It has been constructed by considering firms that 
                                                 
6  For a detailed analysis on the structure and specialization of Italian exports through comparative 
advantages see De Benedictis (2005).   9
export in t and in t+s (always), firms that export in t and do not export in t+s (quitters), 
firms that never exported (never) and, finally, firms that do not export in t and exports in 
t+s. The same categories of firms are used to observe their performance with respect to 
TFP. Figure 2 is very instructive since it reflects at the firm level what is already known at 
sectoral and macro levels (Bassanetti et al. (2004)
7.  
 




While from 1995 to 1998 TFP grows, although with different slopes for selected 
units in the various waves of the Survey, from 1999-2000 TFP starts to decline and fell 
considerably in the period 2000-2003. Despite this decline, the relative profiles of the firms 
remain roughly the same. As evidenced from the Figure 3, continuing exporting firms and 
new entrants in the foreign market have a TFP, which is much higher than firms that 
                                                 
7 The authors have estimated that in the manufacturing industry the contribution of TFP to value added in the 
period from 1996-2001 has been slightly negative (-01%) in a trend that was significantly decelerating by the 
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operate only in the domestic market. The ranking reported firm’s productivity parallels, 
even with this decreasing path, that observed with increasing TFP.  
Figure 3.  TFP firm profiles with different export status 1998-2003 
 
 
Even at this descriptive level, a marked TFP and labour productivity differentials 
can be detected from the figures above. On the grouping of new exporters and non-
exporters will be based our further investigation.  
 
Estimates of export premia 
Although suggestive of important differences, these graphs are not sufficient to 
reveal the reliability of the predictions we wish to test. One way to provide some 
descriptive evidence would be to investigate export premia in the period of observation. A 
large number of empirical studies have shown comprehensive evidence of the existence of 
significant exporter productivity premia (see Martin and et al. (2009) for a review). 
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exporters and non-exporters by estimating the export premia given by the β coefficient of 




j t i t i t i DSECT l DEXP y ,
1
, , , ) ln( ) ln( ε δ γ β α + + + + = ∑
=
                                                   (1) 
where i indexes firms, t indexes time period, yi,t   represents some measure of firm 
performance and DEXPi,t (Domestic Exporters) is a categorical variables that takes value 
one if firm exported in the last year of the survey and 0 otherwise. We control for size ( li,t  
refers to the log of the number of employees of firm i in period t) as well as for 
productivity industry effects. DSECT are the ATECO 2-digit sector dummies (from sector 
16 to 36 minus one) and subscript j refers to the number of industries or sectors. The key 
parameter β in the equation indicates the average change in performance for firms that 
become exporters with respect to firms that remain non-exporters. 
Consistently with previous empirical findings, Table 2 shows the existence of 
significant productivity differentials between exporting firms and non-exporters in the 
years1997, 2000, 2003.  
 
Table 2. – Firm characteristics differentials between exporters and non-exporters 
Firm characteristics 
 
t=1997  t=2000  t=2003 
yi,  β  β  β 




0.0777 ***   
(0.021737)     




0.1894957 ***   
(0.0274905 )     




0.0264665    
(0.0162052)     
Capital intensity (K/L)  0.072**  0.138***  0.0844486 **     12
(.0360786)  (.0351468)  (0.0394193)     






0.2091226*   





0.0766616 ***   
(0.0201323)      






No. (max) observations  4,061  4,626  4,073 
Notes: 
***, **, * are significance levels at 1, 5, and 10% respectively. 
All regressions include a size effect and nominal values are deflated by the appropriate industry deflator.  
As the number of observations referred to each variable may vary, we report the maximum number of 
observations available for each year. 
 
The estimate β over the full sample of firms for the periods 1995-1997, 1998-2000 and 
2001-2003 provide some evidence that exporters outperform non-exporters in terms of the 
variables indicated in Table 2. It is clear that exporters operate on a larger scale (18-20%), 
are more capital intensive ( in a range of 7-13% ) and have on average a higher labour 
productivity roughly represented by value added per worker (around 9 %). All the export 
premia are significant, with the exception of R&D premium in the first period. 
The coefficients of average wages are not economically significant (2%) 
8. This is 
explained by national labour contracts that do not allow great wage differentials for 
workers in the same industry. As regards TFP the export premia confirm the trajectories 
already displayed in the graphs: export premia decrease for exporters from 11% in the 
period 1995-1997 to 6-7 % in the last two periods. Undoubtedly, however, the stylised fact 
that emerges from this preliminary analysis is that self selection in the export market is 
                                                 
8 These results show that first exporters and never exporters are not greatly heterogeneous when 
controlling for industry characteristics. The main rationale behind the finding is the great number of 
exporting firms (73% of the sample and in some sectors it increases to 80%) and the high potential for non–
exporters to enter the export market. However, these figures are consistent with other found for industrialised 
countries. Greater heterogeneity is found for developing countries (see, for example  Alvarez and Lopez 
[2005]  for Chilean firms. 
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To test for the presence of self-selection, we create two cohorts of firms that start 
exporting, respectively, in 1998 and 2001. Firms selected as starters had never exported 
over the past three years. In the first cohort they resulted to be 40 while in the second 
cohort their number is 100. As a counterfactual, we choose firms that never do exporting 
over the whole period (1995-2003)
9. Then, we pool the two cohorts together and run the 
test over the entire panel. The equation estimated is the following: 
 
t i s t i t i s t i CONTROLS START y , , , , ) ln( ε γ β α + + + = − −                with  3 1 ≤ < s                         
(2) 
 
The sense of the test is to detect whether today export starters were more productive than 
non-exporters before the entry into the export market. The exercise is run for a maximum  
of three lags but the test is performed also with shorter lags. The results are reported the 
table 3. 
Table 3 Self -selection 
 t-1  t-2  t-3 
Ln(TFP) .0978204* 
(.0506655) 
.0637272   
(.0509684)  
.0617877   
(.0631512)  
Ln(Y/L)  .1215655     
(.16003)  
.0958924  
(.1619234)   
.1032426   
(.1719334)  




.275865   
(.3134046)  
-.1802738  
 (.3071585)  
Ln(Employment)  .1724254 **   
(.0726513) 
.1980598   ** 
(.0727203) 
.1767275  ** 
(.0807334) 
Ln(K)  .3092681 **  
(.1231196) 
.2931221  ** 
(.1223489) 
.3208028 **   
(.1355127) 
N.  max  obs.  787 797 714 
Note: ***, **, * are significance levels at 1, 5, and 10% respectively. Standard Errors are in parenthesis . 
 
 
                                                 
9 The number of firms in the counterfactual is 583.   14
It turns out, from the table, that firms starting exporting have not had a larger technical 
productivity in the past. It is not possible to detect higher productivity for exporting firms 
in t-3 and t-2 while we can notice a higher TFP only one year before foreign-market-entry.  
However, exporters are characterized by a larger size in terms of both capital (30%) and 
labour (17%) endowments with respect to non-exporters.  
In the next section we develop a difference in difference procedure to test for the 
presence of learning by exporting effects in the data. 
 
3. The Econometric Approach 
The methodology adopted in this paper is a difference–in–difference approach. A 
rapidly expanding literature on firm heterogeneity and internationalization strategies has 
developed over the last years and has begun to adopt this approach. The main finding is 
that exporters are ex-ante different from those that choice do not enter into the export 
market. In particular they tend to be larger, more productive, more capital and skill 
intensive. This generates a self-selection issue that engender endogeneity biases in the 
econometric analysis. A mode to solve this problem is to apply propensity-score matching 
and difference in difference estimators (DiD).
10 . These techniques yield more robust and 
reliable results relative to standard approaches. The scope of this technique is to evaluate 
the causal effect of some treatments (exporting) on some outcomes Y experienced by units 
in the population of interest (exporting firms). In particular, a control group of domestic 
firms is selected (the counterfactual) with features (observed variables) very similar to the 
sample of the treated group represented by domestic firms that enter for the first time into 
the export market. By confronting pre and post exporting dynamics of the treated and the 
untreated group we can evaluate the causal effect of new exporters versus non-exporters on 
                                                 
10 See Heckman et al. (1997, 1998) and Blundell and Costa Dies, ( 2000) for a detailed discussion of these 
methods.   15
some firm performance measures. To isolate the effect of exporting on firm performance it 
is necessary to find a counterfactual of domestic firms which are similar in characteristics 
to the exporters. If self selection is present the comparison between the features of export 
entrants and never exporters does not reveal any causal effect of export on firm 
performance. Many recent works in the literature follow this approach (Harnold and 
Hussinger [2005], De Loecker [2007], Girma et al. [2003, 2004], Greenaway and Kneller 
[2003], Greenaway, Gullstrand and Kneller [2005], Arnold and Javorcik [2005]Wagner 
[2002, 2007], Alvarez and Lopez [2005], among others).  
Formally, Let EXPit ∈ {0,1} be a dummy indicating whether firm i chooses to enter 
the export market  for the first time at time period t. Let us denote with y
1
s it+  the outcome y 
obtained at time t +s , with s ≥ 0, by firms which have chosen to export  and with y
0
s it+  the 
hypothetical value of y if they had not entered the foreign market . 
By using the methodology of Blundell and Costa Dias [2002]; Heckman et al. [1997] 
the average treatment effect on the treated (ATT) exporting firms may be written as: 
[ ] [ ] [ ] 1 1 1 ˆ 0 1 0 1 = − = = = − = + + + + it s it it s it it s it s it EXP y E EXP y E EXP y y E δ                (3) 
where δˆ captures the difference between the average outcome for firms that have entered 
the export market and the average effect for the same group under the hypothesis that they 
did not export. A missing data problem arises, because we cannot observe both the 
outcomes, y
1
s it+   and  y
0
s it+ ,  for the same unit. Hence, we approximate the treated firms’ 
behaviour in a non-observed condition (non-exporters) with the average performance of 
the non-exporting firms (the counterfactual):  
  ] 0 [ 0 = + it s it EXP y E  
The value of EXPit depends on observed characteristics and on the economic 
environment in which firms operate.    16
From the data each firm is assigned a probability of falling in the treatment group 
conditional on a set of covariates X measured at time t-s: 
) 1 ( s t it X EXP P − =                                              (4) 
The purpose is to calculate the ex ante probability of exporting, in order to select 
those firms which had not exported, but that had similar possibilities to do it with respect 
to the treated firms. 
In practice, we match the treated group with the firms in the control group, i.e. those 
firms which happen to be the nearest neighbours in terms of the propensity score. The 
latter is obtained from a logit estimation of the treatment choice on some observed lagged 
variables. Thus, these conditional probabilities referred as to the individual’s propensity 
scores allow us to construct a control group in which every treated unit is matched to an 
untreated unit that has similar characteristics at the time before the treatment.  
To identify the probability of entry we perform a logit model of export-market-entry 
in which we include covariates suggested by the empirical literature.  
Among the various characteristics used, our specification can be represented as 
follows:  
) , , , , , ( ) 1 ( 1 1 , 1 , 1 , 1 , , t t t t i t i t i t i t i Darea n Dinnovatio DSEC FINANCE age size TFP F START P − − − − − = =  
(5) 
where DSEC denotes industry dummies. Matching is therefore performed by 
comparing first time exporters and non-exporters across these observable pre-entry 
characteristics After the matching process, we are able to estimate the average impact of 
internationalising by using two different estimators: the standard matching estimator (SM) 
and the difference in difference estimator (DiD). 
The SM or ATT estimator allows us to compare the post-entry average performances 
of both the treated and the untreated firms and may be written as:   17
0 1 ˆ
s it s it ATT y y + + − = δ                              (6) 
The DiD estimator allows us to compare the mean change difference in the 




δ [ ] [ ]
0 0 1 1
s it s it s it s it y y y y − + − + − − −                          (7) 
Following the method put forth by Mayer (1995) we may estimate the DiD through the 








it X d d d a y ε β α β β + + + + + = ∆ 4
'
2 1                                                              (8) 
where j = 0,1 indicates whether firm has entered the export market or not, while t = 0,1 
indicates, respectively, the pre- and the post-entry period. The vector of covariates X 
allows us to control for other sources of heterogeneity in the dependent variable. The 
dummies d are constructed as follows: 
t d   = 1 if t = 1 and 0 otherwise; 
j d  = 1 if j = 1 and 0 otherwise; 
j
t d  = 1 if j = 1 and t = 1 and 0 otherwise. 
 
Estimating α
DID by OLS yields the DiD estimator of the learning by exporting 








i X d a y ε β α + + + = ∆
'
                                                                               (9) 
 
4. Matched Propensity Score and Difference-in Difference Results 
We are interested in estimating ex–post performance of exporters. After having 
identified the control group of firms, the last step of our work is to evaluate the causal   18
effect of exporting on the growth rate of labour productivity as well as the variation in the 
growth rate of TFP and other business performances at time t+s with s>0 following entry.  
Therefore, we proceed by estimating equations (8) and (9). By denoting with ∆y  i.t  the 
average growth rate of the variable that proxies for business performance for firm entered 
in the export market, the estimated Differences–in–Differences results and Standard 
Matching (SM) results are reported in the Tables 4 and 5 .The first one considers the 
productivity effects, i.e., labour productivity and TFP, while the second one focuses on 
other performance measures such as the growth rate of profit per worker, the growth rate of 
employment and that of the capital stock. 
 



















































































































***significant at 1%; ** significant at 5%; * significant at 10% 
Bootstrap z statistics in parentheses  (500 replications). The constant is included in all regressions. 
SM compares simple average of the treatment group and the control group   19
One period after entry (t+1) is calculated as the average growth rate between 1999 and 1998 for entrants in 
the 1998  and between 2002 and 2001 for entrants in the period 2001. Analogously, the growth rates for 
period t+2 is calculated  as the average annual growth rates between year 2000-1998 for firms entered in 
1998 and 2003-2001 for firms entered in year 2001.  The test is run over the pooled cohorts described above 
(Section 2). 




Table 5. SM and DiD results. 
Export market and other performance measures  



































































































































































***significant at 1%; ** significant at 5%; * significant at 10% 
Bootstrap z statistics in parentheses  (500 replications). The constant is included in all regressions.  
SM compares simple average of the treatment group and the control group 
One period after entry (t+1) is calculated as the average growth rate between 1999 and 1998 for entrants in 
the 1998  and between 2002 and 2001 for entrants in the period 2001. Analogously, the growth rates for   20
period t+2 is calculated  as the average annual growth rates between year 2000-1998 for firms entered in 
1998 and 2003-2001 for firms entered in year 2001. The test is run over the pooled cohorts described above 
(Section 2). 
The other covariates used in the final regressions for all the performance measures are: Age, size, innovation 
, average wages. 
 
In line with the findings displayed in the tables above, we find that the labour 
productivity growth of new entrants is higher in the first period. We observe a labour 
productivity growth of about  4% after 2 years of entering in the export market but the 
effect disappears and becomes economically and statistically insignificant after three years 
from the time of foreign market entry. Also TFP grows.  In t+1 TFP grows of about the 
same magnitude of labour productivity either with SM or DiD estimators and the effect is 
statistically significant. The average effect of exporting is not very large and also for this 
performance measure our results confirm that the effects are temporary. This finding 
implies also that there is not a simple scale effect caused by the firm market expansion but 
some technology and knowledge transfers, and therefore a process of learning, from firm 
exposure to foreign markets.  
Turning to the results of Table 5, the same estimators applied to other performance 
measures show that the growth rate of capital and labour will decrease. Most likely, the 
meaning is that exporting requires a process of rationalization in the use of resources to 
reduce production costs and increase the competitiveness of the exporting firms.  
More recently, Das, Roberts and Tybout (2007) by looking at exporting strategies 
of firms develop a dynamic model of export supply that embodies heterogeneity in export 
profit and market entry costs for new exporters. They show that exporting pay off 
measured by higher profits is a potential important source of aggregate export response. 
The basic idea is that balance sheet data does not include information about profits from 
exporting but it is possible to identify this effect by comparing profits of exporters with 
revenues and costs of non-exporting firms with characteristics similar to the first ones. The   21
growth rate of profits in our DiD estimator may be identified with profits from exports. 
Remarkably, the effect of exporting on gross profit per worker in our estimation is the only 




In this paper we have tested the microeconometric hypothesis of learning by 
exporting, which attributes a productivity growth effect to firms exposed to foreign 
markets, in a  representative sample of Italian manufacturing firms. In doing so we have 
applied, as has become standard in this literature, matching techniques, (propensity score 
matching and difference and difference estimators), which have the advantage of reducing 
heterogeneity between exporters and non-exporters and therefore enables us to capture 
causal productivity effects that can be reliably attributed to firm’s exposure to foreign 
markets. We have assessed the post entry effects of new exporters by comparing their 
performance with that of firms that serve only the internal markets. Our study uses three 
waves of Unicredit-Capitalia- Surveys (VII,VIII, IX) to select non-exporters as a match of 
196 entering exporters. This sample of control is used to estimate many performance 
measures stressed by the recent literature: labour productivity growth, TFP growth, as well 
as the gross profit growth rate, the growth rate of employment and the growth rate in 
physical capital endowments. We find simultaneous evidence of both hypotheses. 
More precisely our findings can be summarised as follows: 
•  Exporting firms are more productive than non exporters before entry in the export 
market; (self selection) 
•  Newly exporting firms exhibit productivity improvements after entry. The 
indicators of economic performance either in terms of labour productivity or TFP   22
productivity growth, estimated with SM and DiD techniques, show that export 
entrants, relative to non exporters, improve their performance in the period t+1, 
which corresponds to 2 years in our sample. The effect vanishes in period t+2; 
•  No positive effect has been found from export starters  on growth in input intensity 
either labour or physical capital. 
•  However in the second period (t+2) we find that export entrants exhibit a 
significant growth in their rate of gross profit per employee. We can think at a 
mechanism, according also with the previous result, in which exporting firms to 
become more competitive may reduce internal costs and this raises the profit of 
exporters. 
In conclusion, the study addresses the question of whether the relationship between 
exporting and efficiency reflects causation flowing from export exposure to improvement 
in performance. Despite the effects are not long lasting, we cannot exclude that entrant 
exporters become more productive once they start exporting, This is consistent with the 
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Appendix A: Variable Definitions  
 
Production (Y) = Net sales of the firm, taken by the related balance sheet deflated by the 
appropriate National Statistical (ISTAT) industrial production price index.  
Gross Profit per worker, balance sheet value of revenues minus costs deflated by 
appropriate price deflator  
Age = constructed by the year of firm’s constitution as declared in the questionnaire 
INNOVATION = dummy variable (0,1), that takes value 1 if the firm incurs process or 
product innovations during the period covered by the survey and used in this work 
(1998-2000 and 2001-2003) as declared in the questionnaire (Has your enterprise   25
introduced in the period 2001-2003: 1) any technological new product? 2) Any 
improved process ? We summed the two answers and constructed a new binary 
variable that includes both product and process innovations 
W= unit wage cost that is computed as the total wage bill of the firm divided by its total 
employment. 
R&D= the amount of yearly investments to R&D projects as declared by firms in the 
questionnaire (How is the amount (in €) of R&D investment that your enterprise has 
done in yearX?)  
K= fixed capital sock at the end of the period as the accounting value of net immobilization 
as reported in the balance sheet  
VA = the balance sheet value which stays for the value added of firm 
L= total employment given by the sum of blue collars and white collars 
Y/L = labour productivity defined as the ratio of value added to the number of employees 
of the firm. The data set does not report the yearly effective hours of work and this is 
the only way to measure labour productivity 
K/L = firm’s ratio of capital stock to employment 
TFP = TFP is estimated as a regression residual of a Cobb-Douglas production function. 
The data used for TFP calculations are the balance sheet values of output (net sales), 
capital (the accounting value of net immobilization assets) and total number of 
workers of the firm. The elasticities of output with respect to capital and labour at 
firm levels are estimated by a random effect regression with an AR(1) disturbance 
term. We tried to assess if these figures were appropriate to measure the capital input 
and we realized that the accounting value reported in the data set coincides with the 
value of the capital input calculated by the perpetual inventory method. An obvious 
caveat with this variable is due to the correlation between exogenous variables and 
the error term since the latter is expected to influence the factor input decisions. This 
is a well-known econometric problem that we solve partially by adopting the 
described procedure (see, i.e.Barba Navaretti et al. 2004). 
FIN= financial variable constructed from accounting values and given by net capital + 
financial debt divided by the number of workers. It captures the ability to catch credit 
by the individual firm.  
 
Appendix B: Estimation of the logit model 
This appendix, in Table B1, shows the results from our logit regression for entry into the 
export market that generates the propensity score used to match each new exporter to its 
nearest-neighbour non-exporter. By picking up non-exporter firms with similar 
characteristics to export starters we correct for selection bias. In our sample, we selected an 
equal number of non-exporters for the 140 treated firms. Our logit includes as covariates 
the initial level of TFP to proxy for the firm unobserved efficiency, size, age, other useful 
indicators of the current export status such as the innovative content of the output, and a 
financial variable. Since the propensity to export is likely to vary across regions and 
industries, we include a set of industry and regional dummies. 
We model the probability of starting exporting as follows: 
} | 1 Pr{ 0 , i i X START =     26
Where X is a vector of firm characteristics already specified, prior the period of starting on 
which the probability of starting to export is regressed. The vector X includes TFPt-1, Sizet-
1 Aget-1, Financet-1  and several regional and industry dummies. Industrial dummies control 
for different unobserved sectoral shocks, while regional dummies control for heterogeneity 
among firms with respect to geographical location. The probability of exporting is 
increasing with TFP, the innovative content of output and the financial variable, which we 
believe is important to face costs of entry of new exporters. Our result shows that an 
increase of 1 percentage point in the capacity of the firm to obtain credit increases the 
probability of exporting by 3.7 %.  Also in this regression we found the poor performance 
of Age and also regional dummies. Then we can conclude that age of firm and belonging 
to a particular region are not significant in determining whether or not to enter in foreign 
markets  
 
Table B1. Logit estimates on the probability of exporting 
1998-2000  Coefficients P  values 
Size 
(Ln Employmentt-1) 
(number of employees) 
(1997)) 
0.2006 .  0.56 
Aget-1 (1997)  -0.0087  0.54 
Ln TFP t-1 (1997)  -0.860*  0.07 
Innovation t-1 (1997)  1.265***  0.016 
Ln finance t-1 (1997)  0.0791***  0.007 
Region dummies  Yes    
Industry dummies  Yes    
Constant -8.442  0.002 
N. Of observ.  176    
Pseudo R
2 0.15     
2001-2003  Coefficients p  values 
Size 
(Ln Employment t-1) 
(2000)) 
0.292.* 0.08 
Age t-1 (2000)  0.0009  0.60 
Ln TFP t-1 (2000)  0.50*  0.09 
Innovation t-1 (2000)  0.215  0.49 
Ln finance t-1 (2000)  0.037***  0.02 
Regional dummies  Yes    
Industry dummies  Yes    
Constant -2.807**  0.05   27
N. observ.  547    
Pseudo R
2 0.09     
Notes: *, **, *** indicate statistical significance at 10 %, 5% and 1% respectively. 
The dependent variable DEXP=1 if a domestic firm in year t-1 becomes exporter in year t 
The explanatory variables are lagged one year when annual data are available in the Survey. For 
some categorical variables (such as innovation) the lag of one period corresponds at the average 
over the previous three-year period. 
 
 
Table B2 reports an assessment of the robustness of matching in our sample. The matching 
to be reliable should result in characteristics of the counterfactual as close as possible to 
those of the new exporting firms by finding for each firm that become exporter (treated 
unit) similar firms that continue to serve only the domestic market (untreated). The Table 
shows that after matching the hypothesis that the means of the variables considered are 
significantly different is always rejected at the 1% level of significance. Overall, the 
matching implemented seems to have made the means of the two groups closer, except for 
the profitability variable. 
 






















151  .35798     9.3369    3.2565     7.7254    8.0759     6.0466     9.0955   
All 
controls 
670  .26209     9.1393    3.1017       7.4807     7.9989        5.9328       8.8563   
P-
value** 







140  .35365     9.3352    3.262     7.7339    8.083     6.0381     9.1068   
Matched 
controls 
140  .39014     9.4166    3.3236       7.9608     8.4112      5.9742       9.2372   
P-value   0.610  0.528  0.582  0.503  0.152  0.664  0.474 
Notes:*Values of the variables are taken at t-1, one year before firms start exporting .The p values test the 
null hypothesis that the means in the two groups are significantly different. 
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Appendix C 
 
The Figure below reports density estimates of total sales and TFP between exporters and 
non-exporters in different periods of our sample. 
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Performance comparison between exporters and non exporters
 
Notes: Density estimates shown are based on Epanechnikov kernel functions using optimal widths. The 
variable represented is ln of total sales. 
 